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ABSTRACT
Stomach contents of red. foxes (Vulpes vulpes) and 20 gray 
foxes (Urocyon cinereoargenteus) were examined to determine food 
habits. In both species, rodents, rabbits (Sylvilagus sp.), insects, 
and blackberries (Rubus sp.) were the most frequently occurring foods. 
There were no cases of predation on game birds other than 1 Canada 
Goose (Branta canadensis) found in a red fox from Cameron Parish. Only 
1 occurrence of predation on domestic chicken (Gallus gallus) and 2 
occurrences of predation on domestic goat (Capra hircus) were noted.
The reproductive condition of females of both species was examined.
The average number of placental scars in 19 female red foxes was 5-3 
and ranged from 2 to 8. The average number of placental scars in 7 
female gray foxes was 3.9 and ranged from 2 to 7. Ages of 23 red 
foxes ranged from 1 to 4 years based on cementum annuli counts. The 
average age was 1.53 years. Only 4 gray foxes, 3 that were 1 year old 
and 1 that was 3 years old, were aged. Heartworms (Dirofilarla 
immitis) were found in 5 of 31 red foxes and 2 of 20 gray foxes.




As a result of human population distribution in Louisiana, red 
foxes and gray foxes are often found in close contact with man.
Because of this proximity to man, foxes are blamed for depredations on 
both domestic and wild animals of commercial and recreational value and 
are regarded as pests. Currently in Louisiana, fur trappers receive 
35 to 45 dollars for red fox pelts and 30 to 40 dollars for gray fox 
pelts. These 2 concerns, status as a pest and commercial value of 
skins, warrant an in-depth study of fox ecology in Louisiana, 
especially in view of the fact that it has received little attention 
from wildlife researchers in this state in the past.
Food habits of foxes have been intensively studied in several 
states, but only superficially in Louisiana. Taylor (19?2) in East 
Baton Rouge Parish found red foxes feeding on rabbits, various small 
rodents, berries, an occasional bird, insects, and carrion.
Korschgen (1959)t in Missouri, identified 63 animal species,
21 plants, and 2 miscellaneous items from 1,170 red fox stomachs 
examined. Ninety-three percent of these foxes were collected in the 
fall and winter. Korschgen stressed that red foxes appear to consume 
the most readily available foods.
In southeastern Kansas, Stanley (1963) found small mammals to be 




In Iowa, from December to February, Scott (1950) found mammalian 
remains constituted a large percentage of the total food consumed by 
red foxes. Birds accounted for approximately 25 percent of the food 
occurrences during a 3-month period.
Sargeant (1972) found dabbling duck remains in 18 of 19 red fox 
dens in an area of high duck nesting density in North Dakota. As in 
other studies, he emphasized that foxes in his study area were oppor­
tunistically utilizing dabbling ducks as a food source.
MacGregor (1942) found insects, rabbits (Sylvilagus floridanus), 
hares (Lepus americanus), and apples (Maius sp.) important food 
sources in fall- and winter-collected red fox and gray fox scats .
Errington (1935)■ in an extensive year-round food habits study 
of red foxes and gray foxes in Iowa and Wisconsin, found that although 
foxes diets depended upon the availability of prey species, small 
mammals were the staple food during the greater part of the year.
In Alabama, Hebert (1941) and Thrasher (191*9) found that 
rabbits, beetles, grasshoppers, crickets, native rats and mice, Blue 
t̂a r̂s (Cyanocitta cristata), Slate-colored Juncos (Junco hyemalis), and 
other passeriformes were important food sources for red foxes and gray 
foxes.
Numerous breeding and reproduction studies have been conducted 
with red foxes and gray foxes. Layne and McKeon (1956) found the 
breeding season for red foxes extended from December until March in 
New York. Asdell (19*4-6) found similar results. Hoffman and 
Kirkpatrick (1954) found that the red fox breeding season extended 
from December until mid-February in Indiana, while Storm et al. (1976) 
stated that the red fox breeding season in the United States may extend
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from December until April. Both Sheldon (1949) and Storm et al. (1976) 
stated that the breeding season was generally later in the north than 
in the south.
The breeding season for the gray fox generally lags 1 month 
behind the breeding season of red foxes at the same latitude (Layne and 
McKeon, 1956 and Sheldon, 1949)• Layne and McKeon (1956) found that 
the gray fox in New York breeds from late January until May, with peak 
breeding between late February and mid-March. Woods (1958) found that 
gray foxes breed in January and February with the greatest percentage 
of breeding taking place during the middle 2 weeks of February.
Asdell (1946) found an average red fox litter size of 4.53 young 
and ranged from 1 to 8. Hoffman and Kirkpatrick (1954) stated that 
litter sizes can vary from 1 to 11. Average litter size found in 
Sheldon's study (1949) in New York was 5-37 young. Schoonmaker (1938)» 
also in New York, found that the average red fox litter contained 4.4 
young. Stanley (1963) found an average litter size of 4.5 in Kansas 
ranging from 2 to 9 young. Average litter size in Michigan was found 
to be 4.92 by Switzenberg (1950). Schofield (1958) found an average 
litter size of 5-1 in Michigan. Switzenberg (1950) and Schofield 
(1958) found red fox litters in southern Michigan smaller than those 
in the more northern sections of the state. In Illinois, Storm et al. 
(1976) found the mean number of placental scars was 7.1 and ranged from 
4 to 12.
In New York, Sheldon (1949) found the average gray fox litter to 
contain 3.66 young, ranging from 1 to 7. Wood (1958) found gray fox 
litters in Georgia and Florida averaged 4.56 young. Layne (1958) found
an average litter size of 3«77 young in 104 gray foxes in southern 
Illinois.
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Stanley (1963) found the red fox population in Kansas consisted 
primarily of 2- and 3-year-old individuals. Only 1 fox was found to 
be less than 12 months old and 6 were 6 to 8 years old or older.
Phillips (1970) found the young/adult ratio to be 7/5 in central Iowa 
and 1/4 in northeastern Iowa. The following year, the figures were 
4/5 and l/2, respectively. Storm et al. (1976) found I67 juveniles 
and subadults, 26 adults, and 11 listed as age unknown in Illinois.
In Iowa, they found 498 juveniles and subadults, 92 adults, and 20 of 
unknown age.
Layne (1958) found 52 percent of the female gray foxes he 
examined to be young of the previous year, while Richards and Hine 
(1953) found 69 percent immature females in Wisconsin.
Heart and stomach parasites have been found in several studies 
conducted in both the East and North. Of the 203 red foxes examined 
by Erickson (1944) and Schlotthauer (1964) in Minnesota, the presence 
of microfilariae was confirmed in 4. Monson et al. (1973) found only 
2 of 551 red foxes examined in New York positive for heartworms. Stuht 
and Youatt (1972) reported a high heartworm incidence with 11 of 39 red 
foxes showing signs of infestation in Michigan.
Erickson (1944) found no evidence of Dirofilaria immitis in 26 
gray foxes examined in Minnesota. In New York, Monson et al. (1963) 
reported 1 of 179 gray foxes examined in New York infested with heart- 
worms . In North Carolina and South Carolina, Miller and Harkema (1968) 
found 2 of 24 gray foxes positive for Dirx)filaria immitis.
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Roundworms (Physaloptera sp,) have been found in the stomachs of 
canids in Louisiana as well as several mid-western and eastern states. 
The intermediate host of these parasites is crickets and beetles 
(Becklund, 1964).
The objectives of this study were to:
1. determine and compare the food habits of the red fox 
and gray fox;
2. determine reproductive rates of both species;
3. determine the age structure of the foxes collected; and
4. investigate parasitological and pathological entities 
by serai, blood, and tissue examinations.
DESCRIPTION OF STUDY AREA
Location
Most trapping was conducted in the general vicinity of Baton 
Rouge in southeastern Louisiana. Most of this area was either under 
Intensive agricultural cultivation or in pasturage with nearby fence 
lines and canal banks thickly vegetated. Large tracts of forested 
habitat were usually not in the immediate vicinity of any trapping 
area. The exception to this was the Gat Island area in West Feliciana 
Parish where several gray foxes were collected (see map, p. 8) .
The primary trapping efforts were concentrated on the land owned 
by Louisiana State University at the Ben Hur Research Station and the 
land of Mr. W. K. Dunbar and Mr. J. S. Barry, Jr., all in the Duncan 
Point area in Ebst Baton Rouge Parish. These areas are just south of 
Baton Rouge. Four red foxes were collected on land owned by 
Mrs. Joyce Ray in St. Landry Parish approximately 15 miles west of 
Opelousas. Red foxes collected in Iberville Parish were trapped just
north of White Castle on Catherine Plantation and Cedar Grove 
Plantation.
Climate
Southern Louisiana has a semi-tropical climate. The average 
daily temperature during 1976 was 18.8 C and ranged from an average low 
of 9.2 C in January to an average high of 27.3 C in July. Annual
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Fig. 1. Locations of study areas
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rainfall was 124.6 cm and ranged from O .96 cm in April to 19.4 cm in 
July (U.S. Dept. Commerce, 19?6). During 19771 the average daily 
temperature in the last stages of this study was 19-3 C and ranged 
from a low of 5*4 C in January to a high of 28.5 C in July (U.S. Dept. 
Commerce, 1977; U.S. Dept. Commerce, 19771)- Rainfall ranged from a 
low of 3-70 cm in June to 18.04 cm in April (U.S. Dept. Commerce,
1977cj U.S. Dept. Commerce, 1977d).
Soils
Soils in the area were characterized by the following soil 
associations: Mhoon-Commerce, Sharkey-Mhoon-Crevasse, and Commerce- 
Convent. In the St. Landry Parish study area, soils were of the 
Jeanett-Patoutville-Oliver and Wrightsville-Acadia Associations.
METHODS AND MATERIALS
Field Methods
Foxes were obtained by leg-hold trapping and by shooting. Foxes 
were trapped with number 2 coil spring traps and number 3 double long 
spring traps. The urinating-post set, prepared by burying a trap at 
the base of a clump of grass and then spraying fox urine on the grass 
post, was utilized in this study.
In addition to the foxes collected by trapping, a small number 
of foxes were picked up from roadside kills. Several foxes were 
obtained from game agents and trappers during the furbearer trapping 
season.
Blood samples were examined for Dlrofllaria immitis microfilaria. 
All foxes were weighed and the following measurements taken: total 
length, tail length, right hind foot length, and right ear length 
(Appendices 1-4). In cases where carcasses were obtained after 
skinning or if they had been badly mangled, weights and measurements 
were not recorded. After measurements were taken, the head, repro­
ductive tract, and digestive tract were removed. Reproductive tracts 
were individually stored, while stomachs were placed in cloth bags and 
stored in 10 percent formalin. Teeth for use in cementum annuli 




Food habits were determined by examination of stomach contents. 
Stomachs were emptied into a 3-tiered sieve with decreasing mesh sizes 
and washed with running water. After drying, stomach contents were 
separated into 5 categories and identified. These categories were: 
mammalian, avian, insect, vegetative, and miscellaneous.
Before microscopic examination, hairs were bathed in carbon 
tetrachloride for 15 minutes, mounted in xylene, and identified by 
direct comparison to known material.
Seed identification was accomplished by direct comparison with 
known material and by using the Martin and Barkley (1961) seed identi­
fication manual. All vegetative matter was identified to genus.
Insect remains were identified by personnel of the Department of 
Entomology at Louisiana State University.
The cementum annuli technique was used to age all foxes. The 
canine teeth were extracted from each fox; then cleaned, dried, and 
stored in numbered vials. Teeth were sectioned by Wildlife Materials, 
Inc., Garbondale, Illinois, and annuli were read with a compound 
microscope.
The number of placental scars were counted and recorded.
Placental scars were counted by opening both horns of the uterus and 
counting the visible scars. Scars remain conspicuous for approximately 
4 months after parturition (Layne and McKeon, 1956).
RESULTS AND DISCUSSION
Red Fox Food Habits
Red foxes in this study were collected primarily in late winter, 
spring, and early summer. The most frequently occurring food materials 
were field crickets (Gryllus sp.), hispid cotton rats (Sigmodon 
hispidus), ground beetles (Carabidae), unidentified beetles, 
unidentified birds, house mice (Mus musculus), marsh rice rats 
(Oryzomys palustris), Eastern Meadowlarks (Stumella magna), long- 
homed grasshoppers (Metaprosagoga insignis), and cottontail rabbits. 
Twenty-five other food items occurred in less than 6 percent of the 
stomachs (Table l).
Insects which were found in 32 red foxes were the most frequently 
encountered food items. In these 32 red foxes, there were 47 instances 
of various insects being utilized. The most frequently encountered 
insect food was the field cricket found in 1? foxes. Beetle remains 
and long-homed grasshopper remains were found in 18 red foxes. No 
other insects appeared in sufficient quantity to be considered impor­
tant sources of food.
Rodents were the most important source of mammalian food for 
Louisiana red foxes, occurring 27 times in the 5̂ + stomachs examined. 
Rabbits were found in only 7 of the 54 red foxes in this study.
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Table 1. Percent occurrence of food items in 54 red fox stomachs 
collected in Louisiana from 1 June 1976 to 27 July 1977
Food Percent Occurrence
Field cricket (Gryllus sp.) 31.5
Hispid cotton rat (Sigmodon hispidus) 16.7
Ground beetle (Carabidae) 14.8
Unidentified birds 14.8
Rubus sp. fruits 13.0
Beetle (Scarabaeidae) 11.2
House mouse (Mus musculus) 9-3
Marsh rice rat (Oryzomys palustris) 9.3
Eastern Meadowlark (Sturnella magna) 9.3
Long-homed grasshoppers (Gryllidae) 7.4




Crawfish (Procambarus sp.) 5.6
Swamp rabbit (Sylvilagus aquaticus) 5.6
Black rat (Rattus rattus rattus) 3.7
Earthworm (Lumbricus sp.) 3.7
Brown-headed Cowbird (Molothrus ater) 3-7
Turtle eggs (Chelonia) 3-7
Fox squirrel (Sciurus niger) 3.7
Beetle (Calosoma sp.) 3.7





Nine-banded armadillo (Dasypus novemcinctus) 1.9
Canada Goose (Branta canadensis) 1.9
Katydid (Locustidae) 1.9
Mole cricket (Gryllotalpa sp.) 1.9
Stink bug (Hemiptera) 1.9
Ants (Formica sp.) 1.9
Com (Zea mays) 1.9
Fulvous harvest mouse (Reithrodontomys fulvescens) 1.9
Norway rat (Rattus norvegicus) 1.9
Nutria (Myocaster coypus) 1.9
Peanuts (Archis hypogaea) 1.9
Pecan (Carya sp.) 1.9
Persimmon (Diospyros virginiana) 1.9
White-footed mouse (Peromyscus leucopus) 1.9





Birds were found in 16 red foxes in this study for a percent 
occurrence of 29.6. Eastern Meadowlarks and Brown-heated Cowbirds 
(Molothrus ater) were the only species identified. Eight birds were 
unidentified (Table l).
Only 1 game bird, a Canada Goose (Branta canadensis), was found 
in these 54 red fox stomachs.
Fruits of 5 different plants occurred in 11 separate instances 
(Table l). Only blackberries, which occurred in 7 foxes, was an 
important source of food. All other fruits occurred only once.
Domestic goat (Capra hireus) was found in 2 foxes in East Baton 
Rouge Parish. In this study area, dogs were killing sheep and goats; 
therefore it is not known if the foxes were making their own kills or 
if they were feeding on fresh carrion.
Carrion, evidenced by the presence of maggots, was found in 3 
foxes (Table l).
Because of the red fox's opportunistic feeding habits, results of 
all studies reviewed showed miscellaneous foods to be present. Foods 
listed as miscellaneous items were found in 13 instances in red foxes 
in this study (Table l).
Stanley (1963) found insect remains in 3 of 69 droppings and 3 of 
18 digestive tracts. Seventy-five percent of the insects represented 
in Eadie’s New Hampshire study (1943) were grasshoppers and crickets. 
The remaining 25 percent was primarily beetles. Heit (1944) found 
insect remains in only 8 of 95 scats he examined in Maryland.
MacGregor (1942) found 15 percent of 164 winter-collected red and gray 
fox scats contained crickets and grasshoppers.
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Red foxes in Louisiana appear to utilize insects more than red 
foxes in Kansas (Stanley, 1963), Maryland (Heit, 1944), and New 
Hampshire (Eadie, 1943). This may "be due to the longer span of warm 
months with insects available over a longer period of time in 
Louisiana.
Errington (1935) found mammal remains in 100 percent of the Iowa 
and Wisconsin red foxes he examined. Korschgen (1959) found rabbit, 
rat, and mouse remains in 90.7 percent of the 1,006 red foxes he 
examined in Missouri. Rabbits, rats, and mice ranked first and second 
in importance in his study. Both Errington's and Korschgen's studies 
covered the whole year. Eadie (1943) in New Hampshire found 15 mammal 
species constituted approximately 16 percent of the winter foods and 
22 percent of the summer foods identified in red foxes. On the 
Blackwater National Wildlife Refuge in Maryland, Heit (1944) found 
muskrat (Ondatra zibethicus) remains in 40 percent of the red fox scats 
he examined. The intensity of field mouse usage, usually high, varied 
according to the period of the year and the availability of muskrats 
which, during June and July, appeared in greater frequency than did 
field mice.
Rodents do not appear to be utilized by red foxes in Louisiana 
to the same extent as they are by red foxes in other regions of the 
country. From the 54 red foxes collected for this study, rodents were 
found in 50 percent of the stomachs. Of the rodents found in this 
study, only hispid cotton rats, house mice, and marsh rice rats 
appeared in relatively large numbers. While house mice were found in 
9.3 percent of the red foxes examined, they, with fulvous harvest mice 
(Reithrodontomys fulvescens) and white-footed mice (Peromyscus
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leucopus) were not utilized by Louisiana red foxes to as great an 
extent as they were in Errington’s (1935) and Korschgen’s (1952) 
studies (Appendix 1). In New Hampshire, Eadie (1943) found field mice 
( M crotus pennsylvanicus) remains in 63.1 percent of the 206 summer- 
and winter-collected red fox scats he examined.
In Iberville Parish, north of White Castle, Louisiana, hispid 
cotton rats were often seen while tending trap lines. However, none 
were found in any of the 22 red foxes trapped in the area. This may 
have been due to the presence of large numbers of crickets and grass­
hoppers as well as large amounts of ripe blackberries and/or dewberries 
at the time of collection.
In closer agreement with this study and with larger, more 
illuminative sample sizes, Korschgen (1959), in Missouri, found less 
than 40 percent of the red foxes he examined had fed on rodents; while 
Stanley (1963), in Kansas, found only 13.7 percent of the red foxes he 
studies had fed on rodents. In foxes of both species in Massachusetts, 
MacGregor (1942) found deer mice (Peromyscus sp.) comprised 7.9 percent 
of the foods taken. Scott (1950) found from 22.8 to 32.8 percent 
rodents of 8 determined species in the stomachs and intestines of red 
foxes he examined from December through February in Iowa.
Results of most studies indicated that red foxes feed heavily 
upon rabbits. However, in this study, rabbits were found in only 7 of 
the 54 red foxes for a percent occurrence of 13.0.
Korschgen (1952) found that cottontails and jackrabbits (Lepus 
sp.) represented approximately 40 percent of the food of red foxes in 
Missouri. He found that rabbits, primarily cottontails, were the food 
most heavily utilized by red foxes during the years of his studv.
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Stanley (1963) found cottontails to be the most important prey species 
of red foxes, comprising 45.8 percent of the total food consumed.
During the fall, cottontails were present in 71 percent and in the 
winter, 83 percent of the scats that he examined. In Massachusetts red 
foxes, rabbits and hares were the most important sources of fall foods 
(MacGregor, 1942) . Scott (1950) found that cottontails and white­
tailed jackrabbits (Lepus townsendii) accounted for 31*0 percent of the 
winter foods of red foxes in Iowa. Hatfield (1939) found rabbits in 
only 12 percent of the red foxes studied in Minnesota, a figure more 
compatible to that found in this study.
Rabbits, like rodents, probably were used less in this study due 
to the season of collection when a greater variety of more easily 
obtained foods were present. Contrastingly, young rabbits probably 
would be present in their greatest number in the spring and summer 
months. It is the writer's opinion, however, that they would not be 
as easily obtainable as insects and fruits.
Taylor (1972) found an occasional bird in the Louisiana red foxes 
he examined. In most study areas in this project, many birds were 
present along cover edges. This was especially true in Iberville and
East Baton Rouge parishes where large numbers of Eastern Meadowlarks 
were often seen.
In Missouri, Korschgen (1959) found that birds accounted for 
approximately 15 percent of the red fox diet. Domestic turkeys 
(Meleagris gallopavo) and chickens (Gallus gallus) were found in 
approximately 16 percent of the red foxes examined by Stanley (1963) in 
southeastern Kansas. Eadie (l943) found bird remains in 36 percent of 
the summer scats and 34 percent of the winter scats, while Scott (1950),
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in Iowa, found bird remains in 25 percent of the red foxes he examined 
from December to February.
Sargeant (1972) found that red fox predation on dabbling ducks 
was in direct proportion to dabbling duck nesting density. In areas of 
high nesting density, 18 of 19 red fox dens contained duck remains; 
while in areas of lower nesting in the same region, only 9 of 16 dens 
contained dabbling duck remains. American Coots (Fulica americana) 
were found to be vulnerable to fox predation because of their grazing-
type feeding habits. Diving duck remains were not found at any of the 
inspected sites.
It appears that red foxes in this study used birds to approxi­
mately the same extent that they are by foxes in other regions. How­
ever, poultry was not used to the same extent as was found by other 
studies. Korschgen (1959) found that poultry was the third most 
important source of food in Missouri red foxes. Poultry was not used 
by red foxes in this study. This was probably due to the improved 
poultry husbandry practices being used today. Errington (1935) held 
that poultry consumed by foxes in many cases was carrion thrown away
from farm buildings and not animals taken alive from chicken-rearing 
areas.
While Bobwhites were noted on several areas, none were found in 
red foxes in this study. Hebert (19<H) found Bobwhite remains in 
approximately 6 percent of the stomachs and scats he examined. Rosene 
(1969) stated that Bobwhites taJcen by predators were not necessarily 
healthy birds. Rosene held that Bobwhites would not be necessarily 
preferred over other prey species.
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Eadie (1943) found 7 plant species in red foxes he studied in New 
Hampshire. Blackberries had a frequency percentage of 14; apples, 12; 
wild sarsaparilla (Aralia sp.), 7; grapes (Vitis sp.)f 5; cherries 
(Prunus serotina and P. Virginianus), 5; blueberries (Vaccinlum sp.),
2; strawberries (Fragaria sp.), 1 ; and grass, 1 . Hebert (1941) found 
4 plant species in red foxes in Alabama. Cook and Hamilton (1944), in 
New York, found fruits to predominate in the red fox diet in the 
summer. In comparison, these studies indicate that Louisiana red foxes 
utilized vegetative material to a lesser degree than red foxes in other 
areas of the country (Table l). However, this may have been due to the 
small sample size obtained in this study.
Errington (1935) believed that large amounts of so-called 
depredation incidents on domestic stock, especially pigs (Sus scrofa) 
were in fact carrion utilization. Schofield (i960) found that the 
primary winter food of red foxes in his study area was white-tailed 
deer (Odocoileus Virginianus) that he believed had been shot and 
unretrieved during the November hunting season,
Since Korschgen (1952) found carrion to be the fifth most impor­
tant source of food in Missouri red foxes, Louisiana red foxes appeared 
to feed less on carrion than red foxes in other areas. This may have 
been due to carrion being less available over a period of time in 
Louisiana than in other, colder areas. Since temperatures in Louisiana 
are usually warmer over a larger part of the year, carrion decays 
faster and therefore is less available than in more northern states.
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Gray Fox Food Halits
In the sample of 20 gray foxes, 6 food items appeared to be used 
more than others (Table 2).
Fifteen gray fox stomachs in this study contained insects.
Kozicky (1943), in Pennsylvania, and Hebert (1941) and Thrasher (1949), 
in Alabama, found insects important in the diets of gray foxes in both 
states.
There were 9 instances of mammal utilization, of which 4 were 
rabbits (cottontail and Sylvilagus aquaticus). Thrasher (1949) found 
rabbits in 41.8 percent of the 184 gray foxes examined in Alabama in 
addition to native rats and mice. Hatfield (1939) found rabbits, 
muskrats, and small mammals in 53 gray foxes he examined in New 
Hampshire.
Six of the 20 gray fox stomachs examined in this study contained 
bird remains, including 1 domestic chicken. Hatfield (1939) found 6 
instances of poultry utilization and only 1 instance of small bird 
depredation in the 53 gray foxes he examined. Errington (1935) found 
poultry in 9.7 percent of his gray fox sample. In Missouri, Korschgen 
(1952) found 38 birds, of which 4 were poultry. Hebert (1941) and 
Thrasher (1949) found that several passeriformes were important food 
sources for gray foxes in Alabama. Gray foxes examined in this study 
had fed upon songbirds to about the same degree as had foxes in other 
studies.
The only vegetative material considered to be of importance as a 
food source for Louisiana gray foxes was blackberry fruit (Table 2). 
Korschgen (1952) found 38 instances of persimmon (Dyospyros virginiana) 
utilization in fall- and winter-collected gray foxes. He found no
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Tattle 2. Percent occurrence of food items in 20 gray fox stomachs 
collected in Louisiana from 1 June 1976 to 27 July 1977
Pood________________________________ Percent Occurrence




Blackberry fruit (Rubus sp.) 15.0
Field crickets (Gryllus sp.) 15.0
Eastern cottontail (Sylvilagus floridanus) 10.0
Snakes (Orphida) 10.0
Unidentified birds 10.0
Brown Thrasher (Taxostoma rufum) 5.0
Blueberry (Vaccinium sp.) 5.0
Brown-headed Cowbird (Molothrus ater) 5.0
Carrion (cowhide) 5.0
Hispid cotton rat (Sigmodon hispidus) 5.0
House mouse (Mus muscuius) 5.0
Eastern Meadowlark (Sturnella magna) 5.0
Persimmon (Diospyros virginiana) 5.0
Domestic Chicken (Gallus gallus) 5.0
Unidentified rodent 5.0
Ground beetle (Carabidae) 5.0
Soldier termite (Reticulitermes flavipes) 5.0
Sap beetle (Nitidulidae) 5.0
Tumble bug (Scarabeidae) 5.0
Ants (Formica sp.) 5.0
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traces of blackberries in any of the gray foxes examined in Missouri.
In 72 gray fox stomachs he examined, Errington (1935) found no black­
berry utilization in gray foxes collected from mid-December to June in 
southern Wisconsin. However, he did find 12 instances of apples being 
used as food in these gray foxes. This was probably due to the season 
of collection of these foxes. Apples were probably left from the
previous fall, while less durable Rubus sp. fruits were not available 
at the time of collection.
Food habits of both species of foxes in Louisiana appear to be 
very similar. Frey species must be available in both the thicker cover 
favored by the gray fox and the open cover favored by red foxes.
Either the prey species live in varied habitat within the preferred 
cover of both species of foxes or they live in the varied habitat 
within the preferred microhabitats and/or niches that exist within fox 
ranges.
Since most of the foxes examined in this study area were taken 
during the summer months, the data probably do not appropriately 
reflect annual food habits. Other studies, especially those in the 
more northerly regions of the United States showed much greater 
amounts of mammalian prey during year-round investigations.
Foxes obtained during the summer months did not have conspicu­
ously different food habits from those obtained during the winter and 
spring (Appendix l). Seasonally available foods such as snakes 
(Orphida), turtle eggs (Chelonia), pecans (Carya sp.), persimmons, and 
peanuts (Archis h^pogaea) were not found in winter-collected stomachs. 
Blackberries were utilized by spring- and summer-collected foxes. 
Rodents, birds, and insects appeared in foxes collected during all
2k
seasons of the year. Previously mentioned studies have noted that 
foxes utilize rodents, rabbits, and birds throughout the year. There­
fore, Louisiana red fox and gray fox food habits as a whole did not 
differ substantially from food habits of foxes in other regions.
Foxes of both species in Louisiana were undoubtedly opportunistic 
in their food habits, taking whatever was easiest to obtain (Appendix 
5). According to Korschgen (1959), availability of foods appeared to 
be the key to feeding habits of the red fox. Scott (19^3) held that 
fluctuations in frequency of occurrence of some foods, for which no 
appreciable change in availability was evident, resulted simply because 
sources of food became more or less available. Both of these studies 
held that foxes were opportunistic in their feeding habits. Scott and 
Klimstra (1955) stated that fox feeding habits automatically responded 
to seasonal changes in the relative availability of foods. In this 
study, the writer found foxes were using what appeared to be most 
easily obtained foods. Insects, fruits, and easily dbtained animal 
foods such as crawfish (Procambarus sp.) and birds were taken over 
foods such as hispid cotton rats, cottontails, and swamp rabbits which 
required more effort to obtain.
Reproduction in Red Foxes
Of the 30 female red foxes examined for placental scars, 19 had 
scars or fetuses and 5 reproductive tracts could not be examined 
because of decomposition. Based on criteria developed by Layne and 
McKeon (1956), 6 reproductive tracts were considered to be from non­
breeding females. The average number of placental scars in the 19 
foxes with scars or embryos was 5.3 and ranged from 2 to 8 (Table 3).
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Table 3- Placental scar occurrence in 25 red foxes and 14 gray foxes 
collected in Louisiana from 1 June 1976 to 27 July 1977










Total foxes 25 14
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Layne and McKeon (1956) found a mean placental scar count of 5.4 
in the 541 red foxes they examined in New York. Storm et al. (1976) 
found a mean of 7.1 and a range from 4 to 12 in Illinois.
The average scar count in this study agreed closely with the 5.37 
young per litter found in New York by Sheldon (1949), but is greater 
than those found in Kansas by Stanley (1963) and in Michigan by 
Switzenberg (1950) and Schofield (1959) . These findings were based on 
actual litter sizes and may not be directly comparable to data obtained
m  this study due to the possibility of resorption of the embryo during 
gestation (Layne and McKeon, 1956).
Reproduction in Gray Foxes
Seven gray foxes had an average of 3.9 placental scare and a 
range from 2 to 7 in this study (Table 3). This was approximately 
equal to the 3.66 young per litter found in New York by Sheldon (1949) 
and 3.77 found in Illinois by Layne (1958).
Again, based on Layne and McKeon (1956), the litter sizes in 
New York and Illinois were probably less than the placental scar 
counts of the females in this study due to prenatal mortality.
Ages of Red Foxes and Gray Foxes
The average age of 23 female red foxes was I .53 years and the 
range was from 1 to 4 years. All but 9 red foxes were aged as being 1 
year old (Table 4). The age ratio in these red foxes was 14/9. Other 
foxes could not be aged due to improper tooth removal. If this sample 
was a representative index of the true age structure, it appeared that 
Louisiana red foxes contained more young and subadults in the popula­
tion than did red foxes from other areas.
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Table 4. The ages of 23 female red foxes and 4 female gray foxes 
collected in Louisiana from 1 June 1976 to 27 July 1977






Stanley (1963) found the foxes in his study area to be primarily 
2 and 3 years old during his year-round survey. In the fall in Iowa, 
Phillips (1970) showed a much smaller young/adult ratio than was found 
in Louisiana. Storm et ad. (1976) found a young/adult ratio of approx­
imately 7 to 1 .
The young/adult female ratio in Louisiana was much higher than 
the young/adult ratios found in other studies. This may have been due 
to the greater number of foxes being collected in the summer months in 
this study. Also, the fact that only females were aged may have made 
the young/adult ratio larger. This, however, was conjecture on the 
writer's part since no males were aged.
Only 4 gray foxes were aged in this study; 3 were 1 year old and
1 was 2 years old (Table 4). This sample size was too small to give 
any true index of the gray fox age structures in Louisiana.
Parasites
Heartworms (Dirofilaria immitis) were found in 5 of 31 red foxes 
examined. Erickson (1944) and Schlotthauer (1964) found heartworms in 
only 4 of 203 Minnesota red foxes and Monson et al. (1973) found only
2 instances of heartworm infestation in 551 red foxes in New York. 
Stuht and Youatt (1972) reported 11 of 39 red foxes infested with 
heartworms in Michigan.
Two of 12 gray foxes examined were infested with heartworms. 
Miller and Harkema (1968) found 2 positive cases of heartworm infesta­
tion in 24 gray foxes, while no evidence of heartworms was found by 
Erickson (1944) in 26 gray foxes examined in Minnesota.
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Stomach worms (Physaloptera sp.) were found incidentally in 3 red 
foxes and 2 gray foxes during food habit investigation. Becklund 
(1964) stated that crickets and beetles were the intermediate hosts of 
this genus of roundworms. Large numbers of crickets and beetles were 
used as food by both species of foxes in this study (Tables 1 and 2). 
Taking this into consideration, it is not surprising to find stomach 
worms in foxes from Louisiana.
Weights and Measurements
Measurements of red foxes in this study were compared with 
measurements taken by Lowery (197*0 (Appendix 2). These measurements 
showed a smaller lower limit for tail length (195 mm) and a longer
upper limit for ear length (98 mm). Other measurements fell within 
the measurements by Lowery.
The weights of red foxes were from 4.1 kg to 13.1 kg. The 
4.1 kg figure fell below the lower weight range limit found by Lowery.
Again comparing with data presented by Lowery (1974), the writer 
found a lower limit for both total length (?30 mm) and tail length 
(267 mm) in gray foxes in this study (Appendix 2).
The weight range of gray foxes from this study was from 6.6 to 
8.4 kg, a range less than that found by Lowery.
These smaller measurements and weights were probably obtained by 
measuring young of the year. If more mature foxes of both species were 
measured, it would be doubtful that the ranges of weights and measure­
ments would be as low as found in this study.
SUMMARY AND CONCLUSIONS
Red foxes and gray foxes in Louisiana were found to feed on 
mammals, mostly rodents and rabbits, in addition to large amounts of 
insect and vegetative material in season. Game birds were not shown 
to be utilized by foxes in this study. Bobwhites were noted on all the 
study areas except those located in East Baton Rouge Parish. However, 
none were found in any of the foxes examined from these areas.
Rabbits, a popular game species, were consumed by foxes in the state, 
but not to the extent found in other regions of the country. Rodents, 
especially hispid cotton rats, were consumed in fairly large numbers 
when other, more easily procured foods were not available.
Food habits of red foxes and gray foxes as determined in this 
study do not appear to differ substantially. That is to say, the diet 
of red foxes did not appear to be more carnivorous than that of gray 
foxes as some studies show.
Food habits of both species in this study indicated that foxes in 
Louisiana play no detrimental role to man's interests. They seem to 
have a rather neutral effect in as far as most of their prey species 
are neither detrimental nor beneficial to man. In rodent control, 
foxes are certainly beneficial to man’s interests and this, coupled 
with the current prices obtained for their pelts, necessitates the 
writer's conclusion that red foxes- and gray foxes should be managed as
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are many species of mammals in Louisiana that are of recreational or 
commercial benefit to man.
Finally, the writer reiterates that foxes within Louisiana have 
little negative effect upon the interests of man and on the whole 
actually appear to have a beneficial effect. For this and reasons 
previously mentioned, foxes can and should be of commercial and 
recreational value within Louisiana as a whole. However, their true 
potential will be realized only if the public is educated to support 
good furbearer management programs.
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APPENDICES
Appendix 1. Length and weight measurements of male
27 July 1977
Parish of Capture_____________________Date
East Baton Rouge 6/10/76
East Baton Rouge 6/23/76






East Baton Rouge 2/07/77
rberville 4/09/77
West Baton Rouge 6/08/77
East Baton Rouge 6/08/77
East Baton Rouge 6/08/77
Iberville 6/08/77
red foxes captured in Louisiana from 1 June 1976 to
Measurements (mm)*
T T1 Rhft E Weight (kg)
1021 380 167 86 9.1
930 395 162 89 6.8
990 355 153 84 8.0
982 370 156 86 7.5
100 5 360 156 90 8.4
1040 380 153 91 9.3
975 393 162 84 7.2
1041 385 161 91 13.1
975 333 171 87 6.2
1060 381 156 97 10.5
1065 390 168 94 9-3
890 195 168 88
845 305 146 85 3.5
1015 375 150 96 8.5
Appendix 1. Continued
Appendix 1. Continued
Parish of Capture Date T
Measurements (mm)* 
T1 Rhft E Weight (kg)
Iberville 6/12/77 1040 410 170 96 8.5
Iberville 6/19/77 1025 387 153 91 6.8
Iberville 6/21/77 1052 394 164 91 10.1
Iberville 7/06/77 1052 395 154 93 8.5
Iberville 7/23/77 1020 375 151 93 9.4
Iberville 7/25/77 970 364 156 91 8.7
Iberville 7/27/77 1017 366 152 88 8.0
*T = total length; T1 = tail length; Rhft = right hind foot; E = right ear length
Appendix 2. Length and weight 
27 July 1977
measurements of female red foxes captured in Louisiana from 1 June 1976 to
Measurements (mm)*
Weight (kg)Parish of Capture Date T T1 Rhft E
East Baton Rouge 6/12/76 5.0
East Baton Rouge 6/26/76 980 378 161 89 8.7
East Baton Rouge 7/02/76 822 348 152 82 5-4
East Baton Rouge 7/07/76 900 320 141 82 5.6
East Baton Rouge 7/07/76 96 5 345 155 85 8.2
East Baton Rouge 7/06/76 903 350 152 97 5-9
East Baton Rouge 7/19/76 9 65 363 146 77 7.1
East Baton Rouge 7/21/76 973 335 150 78 8.3
East Baton Rouge 7/22/76 955 343 146 86 6.6
St. Landry 8/04/76 965 362 84 7.4
East Baton Rouge 9/17/76 1020 390 156 85 9.5
East Baton Rouge 11/09/76 943 340 149 76 7.4
East Baton Rouge 1/09/77 984 383 162 92 8.6
East Baton Rouge 2/06/77 984 340 161 82 5.8
Appendix 2. Continued Ln
Appendix 2. Continued
Parish of Capture Date T
Measurements (mm)* 
T1 Rhft E Weight (kg)
Iberville Vll/77 985 335 151 91 5.0
Iberville 4/13/77 960 340 148 88 4.1
West Baton Rouge 5/14/77 1060 380 153 81 9.8
East Baton Rouge 5/16/77 1010 350 165 98 5-5
Iberville 5/25/77 970 350 156 86 7-3
Iberville 5/25/77 955 340 154 93 4.2
Iberville 6/11/77 965 355 151 94 9.3
Iberville 6/08/77 975 335 155 88 8.3
Iberville 6/13/77 1040 365 158 91
Iberville 7/07/77 960 334 154 80 7.7
Iberville 7/21/77 1000 365 152 91 7.2
Iberville 7/23/77 1024 355 155 94 8.5
Iberville 7/24/77 1020 374 156 94 7.9
*T = total length; T1 = tail length; Rhft = right hind foot; E - right ear length
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Appendix 3. Length and weight measurements of male gray foxes captured in Louisiana from 1 June 19?6 to
2? July 197?
Parish of Capture Date T
Measurements (mm)* 
T1 Rhft E Weight (kg)
Bossier 7/12/76 910 335 136 6k 8.1
East Baton Rouge 7/08/76 930 330 133 63 6.6
East Feliciana 2/25/77 881 320 131 71
Iberville 7/05/77 910 320 121 68 7.8
*T = total length; T1 = tail length; Rhft = right hind foot; E = right ear length
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Appendix b. Length and weight measurements of female gray foxes captured in Louisiana from 1 June 1976 to
27 July 1977
Parish of Capture Date T
Measurements (mm)* 
T1 Rhft E Weight (kg)
East Baton Rouge 7/15/76 8 52 321 131 62 6.7
East Baton Rouge 7/20/76 730 267 122 63 7.b
Grant 7/21/76 927 350 132 63 Q.b
St. Martin 9/03/76 900 330 138 6b 7 . 1
Evangeline b/26/77 925 330 134 72 8.0
*T = total length; T1 = tail length; Rhft = right hind foot; E - right ear length
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Appendix 5* Individual stomach contents of red foxes collected in 
Louisiana from 1 June 1976 to 27 July 1977
Date of Capture Sex Stomach Contents
6/01/76 Male nine-handed armadillo (Dasypus 
novemcinctus); fox squirrel 
(Sciurus niger)
6/10/76 Male hispid cotton rat (Sigmodon 
hispidus)
6/12/76 Female hispid cotton rat (Sigmodon 
hispidus)
6/23/76 Male fish; unidentified bird
6/27/76 Female unidentified rabbit (Sylvilagus 
sp.)
7/02/76 Female swamp rabbit (Sylvilagus 
aquaticus); Eastern Meadowlark 
(Stumella magna)
7/06/76 Female Eastern cottontail (Sylvilagus 
floridanus); co m  (Zea mays)
7/07/76 Female snake (Orphida)
7/12/76 Male empty
7/13/76 Female hispid cotton rat (Sigmodon 
hispidus)
7/20/76 Male maggot (Diptera); snake (Orphida)
7/21/76 Female hispid cotton rat (Sigmodon 
hispidus); maggots (Diptera)




8/05/76 Male black rat (Rattus rattus rattus)
8/23/76 Female persimmon (Diospyros virginiana) 




Date of Capture Sex Stomach Contents
8/27/76 Female paper; garbage; peanut (Archis 
hypogaea)
9/04/76 Male persimmon (Diospyros virginiana)
11/09/76 Female marsh rice rat (Oryzomys 
palustris); unidentified bird
12/27/76 Male hispid cotton rat (Sigmodon 
hispidus); black rat {Rattus 
rattus rattus); unidentified bird
1/19/77 Female hispid cotton rat (Sigmodon 
hispidus)
1/26/77 Male Eastern Meadowlark (Sturnella 
magna); nutria (Myocaster coypus)
2/06/77 Female domestic goat (Capra hircus); 
hispid cotton rat (Sigmodon 
hispidus)
2/07/77 Male marsh rice rat (Oryzomys 
palustris); domestic goat (Capra 
hircus); Brown-headed Cowbird 
(Molothrus ater)
2/08/77 Male hispid cotton rat (Sigmodon 
hispidus); Eastern cottontail 
(Sylvilagus hispidus); unider.ti- 
fied bird
2/14/77 Male empty
4/09/77 Male fulvous harvest mouse 
(Reithrodontomys fulvescens); 
earthworm (Lumbricus sp.)
4/11/77 Female earthworm (Lumbricus sp.)
4/13/77 Female crawfish (Procambarus sp.)





late of Capture Sex Stomach Contents
5/14/?? Female house mouse (Mus musculus); 
blackberries (Rubus sp.); 
unidentified bird
5/16/7? Male blackberries (Rubus sp.); house 
mouse (Mus musculus)
5/25/77 Female blackberries (Rubus sp.)
5/25/77 Female blackberries (Rubus sp.); 
crawfish (Procambarus sp.); 
Eastern Meadowlark (Stumella 
magna)
6/07/77 Male snake (Orphida); maggots 
(Diptera); blackberries (Rubus 
sp.)
6/08/77 Male j house mouse (Mus musculus); 
Eastern Meadowlark (Stumella 
magna); pecan (Carya sp.); 
unidentified bird
6/08/77 Male blackberries (Rubus sp.)
6/08/77 Female unidentified foods
6/08/77 Male turtle eggs (Chelonia)
6/11/77 Male swamp rabbit (Sylvilagus 
aquaticus); Norway rat (Rattus 
norvegicus)
6/12/77 Male empty
6/13/77 Female crawfish (Procambarus sp.); 
Eastern Meadowlark (Stumella 
magna)
6/19/77 Male empty
6/21/77 Male ( Eastern cottontail (Sylvilagus 
floridanus)
7/05/77 Female turtle eggs (Chelonia); Brown­




Date of Capture Sex Stomach Contents
7/05/77 Male Canada Goose (Branta canadensis) 
marsh rice rat (Oryzomys 
palustris)
7/06/77 Male house mouse (Kus musculu: )
7/21/77 Female empty
7/23/77 Male empty
7/24/77 Female white-footed mouse (Peromyscus 
leucopus); unidentified hird
7/25/77 Male marsh rice rat (Oryzomys 
palustris)
7/25/77 Male unidentified bird
Appendix 6. Individual stomach contents of gray foxes collected in 
Louisiana from 1 June 1976 to 27 July 1977
Date of Capture Sex Stomach Contents




7/21/76 Female ■blackberries (Rubus sp.)
9/03/76 Female persimmon (Diospyros virginiar.a); 
blackberries (Rubus sp.): Brow 
Thrasher (Taxostoma rufum)
12/14/76 Female > Domestic Chicken (Gallus gall us)
2/11/77 Male / Eastern cottontail (Sylvilagus 
floridanus); Eastern Meadowlark 
(Stumella magna)
2/12/77 Male swamp rabbit (Sylvilagus 
aquaticus): unidentified hlrH
2/12/77 Female / hispid cotton rat (Sigmodon 
hispidus)
2/12/77 Female 7 unidentified rodent,* unidentified 
bird
2/13/77 Female swamp rabbit (Sylvilagus aqinticuE
2/16/77
Male blackberries (Rubus sp.); blue- 
berries (Vaccinium sp.)
Female house mouse (Mus musculus): 
blueberry (Vaccinium sp.): 
blackberries (Rubus sp.)
2/18/77 Female swamp rabbit (Sylvilagus 
aquaticus)
2/23/77 Female empty
2/16/77 Male unidentified contents
2/25/77 Male unidentified contents
Appendix 6. Continued
Appendix 6. Continued
Date of Capture Sex Stomach Contents
2/25/77 Female / Eastern cottontail (Sylvila^us 
floridanus)
2/25/77 Male / marsh rice rat (Oryzomys 
palustris)
7/05/77 Male carrion (cowhide)
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